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1. An optica? device for providing optical amplification comprising 

- a substrate, and 

5 - a photo-dennable polymer structure formed on the substrate In a shape defined by 
a number of sidewails, n, and being doped with an optically active medium 
Wherein the sfdewalls of the structure form a cavity resonator so that an electn>magnetlc 
wave upon pumping of the device Is emitted laterally. 

10 2. An optical device for providing optical amplification comprising 

- a substrate, and 

- a Photo-definable polymer structure p«,vided on the substrate In a shape defined . 
by a number of sidewalls, n, and being doped with an optically active medium 

Wherein the shape and/or at least one material provided at least along a part of at te.U 
IS one sldewall of the structure are selected so that an electromagnetic propagat^,„ 
the structure w«, expenence total Internal reflecUon when Incident on no mor^^an n x 
Sidewalls. 

3. An optical device accortling to claims 1 or 2, wherein the electromagnetic wave 
20 propagating in the structure is incident at the no morB thar> n-1 sidewalls at an angle 
greater than a critical angle. ■ 

obta.ned by prov.d.ng tl.e first material along a first number of sidewalls and providing a 
25 second material along a second number of sidewalls, the fir^t and second materials and 

due to an Incident angle of a propagating electromagnetic wave being greater than the 

cnt,cal angle for a propagating electromagnetic wave Incident on the f.rst number of 
30 "''^^^^^ ^--^ -^*-'-« '= -ected so that the propagating electromagnetic 

30 wave .nodent on the second number of sidewalls are Incident under an angle being i!^ 

than the critical angle, so as to allow for outputting an electromagnetic wave from the 

second number of sidewalls. 

5 An optical device according to any of claims 1-4, wherein a second materia. Is provided 
35 along at least a part of at least one sldewall for allowing for emission of an electmmagnetic 
wave the struc^re. wherein the shape is rectangular, and wherein the critical atl 
of the at least part of the at least one sldewall Is altered due to the presence of the at 
second nrtaterlal. ^ 
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6. An optical device according to any of claims 1-5, wherein the emitted or the propagating 
electromagnetic wave is a single mode electromagnetic wave. 

7. An optical device according to any of claims 2-6, wherein the sidewalls of the structure 
5 form a cavity resonator. 

8. An optical device according to claim 1 or 7. wherein the length of the cavity resonator is 
on the order of the wavelength of the emitted or the propagating electromagnetic wave. 

10 9. An optical device according to any of daSms 1, 7 or 8, wherein the wavelength of the 
emitted electromagnetic wave.is determined as a function of concentration of optically 
active medium In the polymer and resonator cavity length. 

10. An optical device according to any of claims 1-9, wherein the photo-definable polymer 
15 Is definable by photo lithography. 

11. An optical device according to any of claims 1-10, wherein the device comprises an 
array of cavity resonators. 

20 12. An optical device according to claim 11, wherein at least two cavity resonators in the 
array are coupled. 

13. An optical device according to any of xdalms 1-12, wherein the shape is circular or 
elliptical. 

25 

14- An optical device according ti any of claims 1-13. wherein the photo-definable polymer 
is a negative tone resist 

15. An optical device according to any of claims 1-13, wherein the photo-definable polymer 
30 Is epoxy based. 

16. An optical device according to any of claims l-is. wherein the polymer Is photo- 
dennable by an electromagnetic source having a wavelength above 250 nm. 

35 17. An optical device according to any of claims 1-16, wherein the polymer Is photo- 
definable by an electromagnetic source having a wavelength of about 370 nm (l-llne) 

18. An optical device according to any of claims 1-17, wherein the optically active medium 
comprises organic compounds, rare earths, such as Erbium, nanopartlcles, or quatum dots. 
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19. Aa opucol dev.ce accorxllng to any of claims 1-17, wherein the optlcaHy active medium 
Is a dye with a concentration In the polymer above 1,1 pmole/cm^ 

5 20. An optical device according to any of claims 1-19, wherein the sul«trate Is a metal 
substrate, a semiconductor substrate, a ceramic substrate, a glass substrate, such as a 
Pyrex substrate or any rombination of such materials. 

21. An optical device according to any of claims 1-20, wherein the structure has a height 
10 above 2 pm. ^ 



IS 



22. An optical device for providing optical ampfification, the device comprises 

- a substrate, 

- a photo-dennable polymer structure formed on the substrate In a shape defining 
cavity resonator and being doped with an optically active medium 

23. An optical device according to any of claims 1-22, wherein the photo-definable 
Is SU-8- 



poiymer 



24. A method of manufacturing an optically active medium, the method comprising the 

2.0 Steps of: 

- providing a substrate, 

- providing a photo-definable polymer being doped with an optically active medium 
on the substrate. 



25 



defining a shape of a cavity resonator In the photo-definable polymer by 
photolithography. 



30 



35 



25. A method according to dalm 24, wherein the step of providing the photo-definable 
polymer on the substrate comprises the step of spin-coating the substrate with the photo- 
definable polymer being doped with an optically active medium. 

26. A method according to claim 2S, wherein the step of defining the structure comprises 
tne steps of 

- exposing the spin-coated polymer in a predetermined pattern and 

- developing the predetermined pattern to form at least one polymer structure. 

27. A method according to claim 26, wherein the step of defining the structure further 
comprises the step of soft-baking the polymer prior to the exposing step. 
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2B^A method according to claln« 26 or 27, whet^n the step of defining the strt^cture 
further comprises the step of post exposure baking the polymer after the exposing step. 

29. A method according .ny of claims 26-28, wherein the step of developing comprtses the 
5 step of using a wet developer for developing the pattern. P"sesthe 

30. A niethod for laterally emitting an electromagnetic wave, the method comprises the 

- providing a photo-definable polymer being doped with an opttcaHy active medium 
10 on a substrate, «"ium 

- defining a shape of a cavity resonator In the polymer by exposing the polymer to 
optica! radfation, 

- da,«opl„3 *e exposed polj^e, to obeoln « leosl on. a^cture In the polymer 

« ■ :^"^^„~^ = "-'-''-»»'°P™«*«..v«.ono,.h.„p„;,„ 

- laterally emitting an electromagnetic wave. 

31. A m.c«> system comprising at least one optical device according to any of claims 1-23. 
I'^annl'^ '"^"""^ '""^"^ ^""""^'"^ waveguide 

33 A micro system according to dalm 31 or 32, wherein the at least one waveguide 
25 matra,." °' ''"^'^^ ««« polymer 

34. A micro system according to any of claims 31-33. wherein the polymer structure Is 

30 
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